Opsonized zymosan stimulates the redistribution of protein kinase C isoforms in human neutrophils.
We examined the ability of opsonized zymosan (OPZ) to stimulate translocation of protein kinase C (PKC) isoforms in human neutrophils. Neutrophils express five PKC isoforms (alpha, betaI, betaII, delta, and zeta), but little is known of their individual roles in neutrophil activation. As determined by immunoblotting, OPZ caused a time-dependent translocation of the predominant PKC isoforms (betaII, delta, and zeta) to neutrophil membranes, with a concomitant loss from the cytosol. Maximal translocation of all three isoforms occurred by 3 min. No PKC immunoreactivity was observed in a crude nuclear fraction, but PKC-delta and -zeta were found in the granule fraction after degranulation (10 min). PKC activity (Ca2+-dependent and -independent) increased 50- and 19-fold, respectively, by 10 min in the granules from OPZ-stimulated cells. Curiously, no immunoreactive cPKC (alpha and beta(I/II)) could be localized in the granule fraction to account for the Ca2+-dependent PKC activity. Localization of PKC isoforms in the neutrophil membranes and granules suggests their involvement in the regulation of functional responses triggered by OPZ. PKC isoform translocation to membranes from OPZ-stimulated cells preceded both p47phox (a cytosolic component of the NADPH oxidase) translocation and NADPH oxidase assembly. The presence of both PKC isoforms and p47phox in the membrane was transient, with the loss of p47phox occurring sooner than either the loss of membrane-associated PKC or that of NADPH oxidase activity. The apparent EC50 values for PKC translocation and NADPH oxidase assembly were similar. These data suggest that PKC isoforms regulate the assembly and activation of NADPH oxidase induced by OPZ.